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.DUDFKLLVWKHODUJHVWFLW\RI3DNLVWDQDQGDKXERILQGXVWULDODFWLYLW\7KHFRDVWDO]RQHRI.DUDFKLLVH[WHQGHGXSWR
NPWKDWLVH[SRVHGWRDKHDY\SROOXWLRQORDGRIERWKGRPHVWLFDQGLQGXVWULDORULJLQV
.DUDFKL LV WKH PRVW SRSXORXVPHWURSROLWDQ FLW\ DQG KLJKO\ SRSXODWHG XUEDQ FHQWHU RI 3DNLVWDQ 7KH FLW\ KDV DQ
HVWLPDWHG SRSXODWLRQ RI  PLOOLRQ SHRSOH DV RI $SULO  DQG D GHQVLW\ RI QHDUO\  SHRSOH SHU VTXDUH





FRYHUV DQ DUHD RI DERXW  VTXDUH .LORPHWHU ZKLFK H[WHQGHG IURP %RDW %DVLQ WR 1DWLYH -HWW\ %ULGJH DQG MRLQV
.HPDUL$W LWV QRUWKHUQEDQN316EXLOGLQJ/DOD]DU%XQJDORZV%RDW FOXE3RUWKRXVHQDYDORIILFHU
V UHVLGHQFH
.DUDFKL FOXE DQG .37 RIILFHUV¶ VRFLHW\ DUH VLWXDWHG DQG WRZDUGV LWV VRXWKHUQ EDQN 6KLULQ -LQQDK FRORQ\
6LNDQGDUDEDG0DMHHGFRORQ\2NKDLFRORQ\LVSUHVHQW
&KLQD&UHHNUHFHLYHVDERXWPLOOLRQJDOORQVRIXQWUHDWHGZDVWHZDWHUSHUGD\DQG WR[LFZDVWHVRI.DUDFKLFLW\
WKURXJK1HKUH.KD\\DP73;GUDLQ DQGDGUDLQ IURP WKH+DELE3XEOLF6FKRRO ,Q DGGLWLRQ WKHUH LV DQ LQGLUHFW
LPSDFWRIDERXW0*'RIZDVWHZDWHUGLVFKDUJHGE\/\DUL5LYHU





7KH VXEVWDQWLDO TXDQWLW\ RI WKHVH SROOXWDQWV LQ ZDWHU LQFUHDVHV WKH ULVN RI XSWDNH LQWR VKHOOILVK RU RWKHU EHQWKLF
RUJDQLVPVDQGHYHQWXDOO\LQWRWKHIRRGFKDLQ2QWKHRWKHUKDQGGHWHULRUDWLRQRI0DQJURYHSDWFKHVKDVDOVREHHQ
QRWHG7KHSULPDU\UHDVRQRI WKLVGHSULYDWLRQ LV LOOHJDOFXWWLQJRIPDQJURYHVIRU IRGGHU WLPEHUDQGIXHOIDUPLQJ





2.1. Study Area: 
0DOLU5LYHULVORFDWHGLQ.DUDFKL6LQGK3DNLVWDQ0DOLU5LYHUSDVVHVWKURXJKWKHFLW\RI.DUDFKLIURP1RUWK(DVWWRWKH





&KLQQD &UHHN KDG WZR HQWUDQFHV RQH DW 0DQRUD SRLQW DQG RWKHU DW &OLIWRQ IRUHVKRUH SULRU WR  EHIRUH WKH
FRQVWUXFWLRQRI.DUDFKL3RUW7KLVQDWXUDODUUDQJHPHQWKDGDJRRGZDWHUFLUFXODWLRQ,QWKH&OLIWRQHQWUDQFH
ZDVDUWLILFLDOO\FORVHGZLWKDYLHZWRXVHWKH(DVWHUQ%UHDNZDWHUDVLQWHUWLGDOZDWHUUHVHUYRLUVRWKDWWKHZDWHUVWRUHG
KHUH GXULQJ KLJK WLGHV OHDYHV 0DQRUD FKDQQHO DW KLJK YHORFLW\ GXULQJ HEE NHHSLQJ WKH FKDQQHO EHG FOHDQ DQG








PHWHU 7XUELGLW\ ZDV PHDVXUHG E\ XVLQJ (87(&71  WXUELGLW\ PHWHU VDOLQLW\ FRQGXFWLYLW\ DQG 7'6 ZDV
PHDVXUHGE\XVLQJSRUWDEOHPHWHUSURYLGHGE\0(5&.)RUIXUWKHUDQDO\VLVVDPSOHZDVLPPHGLDWHO\NHSWLQDQLFH
ER[DW& IRU VWRUDJH  DQG WKHQEURXJKW WR ODERUDWRU\RI7KH ,QVWLWXWHRI(QYLURQPHQWDO6WXGLHV8QLYHUVLW\RI
.DUDFKL6DPSOHVIRU%2'ZHUHLQFXEDWHGLQWKHODERUDWRU\IRUILYHGD\VDW&)RUWKHGHWHUPLQDWLRQRI&2'
WKH GLFKURPDWH UHIOX[ PHWKRG ZDV XVHG $PPRQLD ZDV GHWHUPLQHG E\ .MHOGKDO 1HVVOHUL]DWLRQ PHWKRG 1LWULWH
QLWURJHQDQG1LWUDWH1LWURJHQ121RIWKHVDPSOHVZHUHHVWLPDWHGE\%UXFFLQH0HWKRG7RWDO2UJDQLF&DUERQ
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)LJ6DPSOLQJ3RLQWVRI&KLQQD&UHHN

2.3 Statistical Analysis: 





3. Results and Discussion: 










































ZKLOH WKH ORZHVWFRQGXFWLYLW\YDOXHDW&KLQQD&UHHN LVP6FP&&  DQGKLJKHVWYDOXHREVHUYHG LV
P6FP&&

3.5. Total Dissolved Solids: 
7RWDO'LVVROYHG6ROLGVLVPHDVXUHGDVWKHPDVVRIUHVLGXHUHPDLQLQJZKZQDPHDVXUHGYROXPHRIILOWHUHGZDWHULV
HYDSRUDWHG








7XUELGLW\ LV WKHFORXGLQHVVRUKD]LQHVVRI D IOXLGFDXVHE\ LQGLYLGXDOSDUWLFFOHV WKDW DUHJHQHUDOO\ LQYLVLEOH WR WKH
QDNHGH\H7XUELGLW\LVPDLQO\GXHWRWKHGLVSHUVLRQRIVXVSHQGHGSDUWLFOHV$EQRUPDOYDOXHVRIWXUELGLW\DUHXVXDOO\
GXHWRIORDWLQJVHGLPHQWVFDUULHGIURPFDWFKPHQWDUHDV
7KH7XUELGLW\YDULDWLRQRI0DOLU5LYHU UDQJHV IURP17805 WR178 05ZKLOH WKH7XUELGLW\
YDULDWLRQRI&KLQQD&UHHNUDQJHIURP178WR178

7KH ORZHVW7XUELGLW\RI0DOLU5LYHU LV 178 05ZKLOH WKHKLJKHVW YDOXHREVHUYHG LV 17805




3.7. Biological Oxygen Demand (BOD5):












3.8. Chemical Oxygen Demand (COD): 




,W LQGLFDWHV WKDW ZDWHU FRQWDLQV KLJK OHYHOV RI RUJDQLF PDWWHU DQG TXDQWLW\ RI R[\JHQ WR EH XVHG XQGHU VSHFLILF
FRQGLWLRQRIDQR[LGL]LQJDJHQWWHPSHUDWXUHDQGWLPH,WLQGLFDWHVWKDWPLFUREHVSUHVHQWLQZDVWHZDWHUDUHXWLOL]LQJ
R[\JHQSUHVHQWLQZDWHUNQRZQDVGLVVROYHGR[\JHQ'2YHU\UDSLGO\WRGHJUDGHRUJDQLFPDWWHU.

















7KHYDOXHV IRU1LWULWHYDU\ IURP 05 WR05DW0DOLU5LYHU6LWHDQG && WR &&DW












ZKHUHDV ORZHVW YDOXH LV  0505	05 7KH KLJKHVW YDOXH REVHUYHG DW&KLQQD&UHHN LV  &&
ZKHUHDVORZHVWYDOXHREVHUYHGLV&&





7KHKLJKHVW YDOXH REVHUYHG DW0DOLU5LYHU LV PJO 05ZKHUHDV ORZHVW YDOXH LV  057KH
KLJKHVWYDOXHREVHUYHGDW&KLQQD&UHHNLVPJO&&ZKHUHDVORZHVWYDOXHREVHUYHGLVPJO&&






3.15. Heavy Metals: 
 VDPSOHV ZHUH HVWLPDWHG IRU PHWDOV DQDO\VLV WKURXJK $WRPLF $EVRUSWLRQ 6SHFWURSKRWRPHWU\ 2QO\ /HDG





7KH KLJKHVW YDOXHV DUH PJO 05 DQG  && 0DOLU 5LYHU DQG&KLQQD&UHHN UHVSHFWLYHO\ZKHUHDV
ORZHVWYDOXHVREVHUYHGDW0DOLU5LYHULVPJO05DQGDW&KLQQD&UHHNLVPJO&&
4. Statistical Analysis: 

7DEOH'HVFULSWLYH6WDWLVWLFVRI0DOLU5LYHU
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